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DISPLAY 




II CHN JC AL_ JPECJHCAJJ ON 



Format; 

Latch; 

Reset; 

Display Time; 

O 

Self Check 
INPUT 

Frequency Range; 

Sensitivity; 

Input Impedance; 

^ Level: 

Damage Overload 
Levels: 

FREQUENCY MEASUREMENT 
Range: 



991 T Seven digit in line LED 7 segment display, 

9913 Eight digit in line LED 7 segment display. 

Previous measurement is displayed during period 
required to complete new measurement. Display is 
automatically up dated at end of each measurement. 

Automatic. 

Approximately equal to gate time plus 1 ms. 

Reads 1 MHz, 

9911 10 Hz to 120 MHz. 

9913 10 Hz to 200 MHz. 

9911 Better than 10 mV. 

9913 Better than 10 mV to 150 MHz, 50 mV to 
200 MHz. 

I MQ in parallel with 25 pF, 

Adjustable by Front panel potentiometer . 

250V r.m.s, up to 10 kHz. 

50V r.m.s. up to 100 kHz. 

10V r,m.s. above 100 kHz. 

400V d.c. 

9911 10 Hz to 120 MHz (prescaled by 2), 

9913 HF 10 Hz to 30 MHz (directly gated}. 

VHF 10 MHz to £00 MHz (prescaled by 4). 
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FREQUENCY MEASUREMENT (Cont'd . ) 



Accuracy; 
Gate Times: 



Resolution: 

LF Multiplier: 

FREQUENCY STANDARD 
Frequency: 

Ageing Rate: 

Temperature Stability: 

Alternative Timebases; 

STANDARD FREQUENCY OUTPUT 
Frequency: 

Level: 

Wove Form: 

EXTERNAL STANDARD INPUT 
Frequency: 

Minimum Level; 

Maximum Level: 

Input Impedance; 



±1 count ± frequency standard accuracy * 

9911 20 ms, 200 ms and 2s. 

9913 HF 10 ms, 100 ms and Is. 

VHF 40 ms, 400 ms and 4s. 

100 Hz, 10 Hz and 1 Hz. 

See Option 09, 

5 MHz. 

±1 part in 10^ per month* 

±B parts in 10^ over temperature range 0°C !o +55° C, 

±3 parts in 10 over temperature range +20 C to +40°G. 

See Options 04A and 04B* 

9911 500 kHz (via data output connector). 

9913 1 MHz (via rear panel BNC socket). 

Standard TIL output. 

Approximately rectangular- 

W 

1 MHz. 

100 mV r,m.s- into 1 k Cl. 
lOVr.m.s. 400V d,c. 

Approximately 2000 (a . c* coupled). 
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DATA OUTPUTS 






Display- 


Serial BCD output is provided at standard TTL logic 
levels giving 8 digits and decimal points. 




Function and Control: 


Static timebase and overflow outputs with timing 
controls are provided. (See page (5) Table 1). 




Outputs; 


Optional accessories are available to give data 
output in parallel format (for printers etc.) or 
IEC/ASCII bus compatible format. 




POWER REQUIREMENTS 






Supply: 


94V to 265V r.m.s,, 45 to 450 Hz, a.e. 




Voltage Ranges: 


Eight ranges selected by transformer connection 
and Mnlc - 




• 


94V to 106V 200V to 225V 

106V to 119V 212V to 239V 

118V to 132 V 223V to 251V 

188V to 212V 235V to 265V 




Consumption: 


17 VA approximately . 




ENVIRONMENTAL AND SAFETY SPECIFICATION 




Operating Temperature: 


0°C to +55°C . 




Storage Temperature: 


"40°C to +70°C . 


n 


Humidity: 


r.h, at +40°C, 




Mechanical: 


In accordance with !EC 68. 




Safety: 


Meets IEC 348 (BS 4743). 




MECHANICAL 






Dimensions: 


Height: 96.6 mm 

Width: 240 mm 

Depth: 268 mm 




Weight: 


Approximately 2 kg. 


o 
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MECHANICAL (Cont’d . ) 



Accessories Supplied: 


Operators Manual , Spare Fuses and Supply 
Voltage Label, 


OPTION 04A FREQUENCY STANDARD 9442 


Frequency: 


5 MHz. 


Ageing Rate: 


9 

±3 parts in TO /day after 3 months continuous 
operation. 


Warm-Up Time: 


Better than ±2 part in 10^ within 6 minutes. 


Temperature Stability: 


Belter than ±3 parts in 10^ per ^ over the range 
-10°C to +45°C, 


OPTION 04B FREQUENCY STANDARD 9421 


Frequency: 


5 MHz. 


Ageing Rate: 


±5 parts In 10^ per day after 3 months continuous 
operation . 


Warm-Up Time: 


7 

Better than ±1 part in 10 within 20 minutes. 


Temperature Stability: 


Better than ±6 parts in 10^ per °C over the range 
-10°C to 445°C. 


OPTION 09 LF FREQUENCY MULTIPLIER 


Function: 


To increase measurement resolution at low 
frequencies . 


Frequency Range: 


10 Hz to 5 kHz. 


Multiplication: 


x 100 


Sensitivity: 


10 mV. 


Resolution: 


0.01 Hz on longest gate time. 
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DATA OUTPUT CONNECTIONS 

A1 * Data and Command Information is available via a 28-way edge connector accessible 

by removing a cover on the rear panel . The facilities and pin connections are 
listed In Table 1 below* The logic for time base data h given In Table 2 overleaf. 

TABLE T 

Data Output Connector 




NOTES: 



Facility 



-5.2 V 
+5V 

Key way 

4 (BCD) 9911 overflow 
8 (BCD) 9913 overflow 



External Hold Input 


Not 


used 


Not 


used 


c ) 


Function 


b ) 


Information 


a ) 


(logic T) 


Ro 




Not 


used 



Pin 


Facility 


A 


ov 


B 


Not used 


C 


Key way 


D 


T (BCD) 


E 


2 (BCD) 


F 


See NOTE 1 


H 


Main Gate 


J 


See NOTE 2 


K 


2 ) Time Base 


L 


"y ) Information 


M 


x ) See Table 2 


N 


Not used 


P 


Not used 


R 


Not used 



Prescale (9913 only) 



Pin F output is the display synchronising signal, which is 5 kHz in 
the 991 T and 10 kHz in fhe 9913. 

Pin J output is a 500 kHz frequency standard reference output in 
the 991 1 and a 1 MHz reference output in the 991 3 ♦ 

External Hold IF, when used with externa! circuitry. It is required 
to extend the cycle time, the external hold, (logic *0', pin 6) 
must be applied within the gate time or up to 100 ps after gate 
closure. In order to initiate a new cycle of measurement the 
external hold must go 'high 1 for not less than 200 ps. 
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TIME BASE CONTROL LOGIC 



A2, The function and time base requirements ore applied internally to the CD! Chip 

on a six-line code. The inverse states of this code are fed out to the rear Data 
Output connector. As the 991 1 and 9913 are single function instruments the a, b, c 
'Function' lines are held permanently at logic *V. The time base coding is given in Table 2, 

TABLE 2 

Time Bose Control Coding 



Code 


Gate Times 


X 


y 


Z 


9911 


9913 OHF) 


9913 (VHF) 


0 


i 


l 


20 ms 


10 ms 


40 ms 


i 


0 


l 


200 ms 


100 ms 


400 ms 


0 


0 


l 


2s 


Is 


4s 



NOTE; When the optional LF multiplier facility is selected the resolution is increased by 
a factor of 100 times. 



DATA OUTPUT FORMAT 

A3, The b.c.d. output data is oval I able at the 28-way edge connector in a bit 

parallel byte serial form. The data Is sequenced by a 5 kHz synchronising signal 
in the 9911 and a 10 kHz signal in the 9913. The data presentation is delayed 0.5 p$ from 
the negative edge of the synchronising signal. An additional synchronising pulse (Ro) 
determines the first state (10° digit). See Fig. AT on the following page. 



A4. 



There ore ten output states, os follows: - 



States 


Facility 


1 to 8 


Digit (display) information. 


9 


Overflow for 10^, 10 , TO and 10 digits 
pints D, E, 4 and 5 respectively, 


10 


Decimal point position in kHz units, 
plus overflow information for 10^ 
digit, via pin 5. 
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Timing Diagram 



A5, Fig. A1 shows the timing sequence for the ten states in the 9913. The 99 TT is 

similar except that the synchronising signal and Ro timings are doubled. The 
diagram is not drawn to scale. 





i ( 

I 100 Mi | 




□ J&rT DAM 



OVER OVERFLOW 
FLOW AND <Lp. 



Data Sequence Diagram 



Fig A.1 
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INTRODUCTION 

1.1 The V.H.F. Frequency Meters 9911 and 9913 are compact lightweight instruments 
providing convenient, accurate and economic measurement. The two types are 

identical in basic design and construction but with technical differences which are 
summarized in Table 3 on page 4-1 . The operational differences are in frequency range and 
display, as follows:- 

9911: The frequency range is 10 Hz to 120 MHz. Inputs are prescaled by a 

factor of two and the measurements displayed on a seven digit readout. 

9913; Frequency coverage is 10 Hz to 200 MHz in two ronges. The basic (HF) 
range is 10 Hz to 30 MHz with direct gating. The VHF range is 10 MHz 
to 200 MHz, prescaled by 4, Measurements are displayed on an eight 
digit readout. 

1 .2 An optional LF Multiplier facility enables both instruments to measure low 
frequencies, using a technique which multiplies the input signal frequency by 100. 

1 .3 Three gate times are available, the switch positions are marked in the resolution 
provided. The latched display employs seven-segment light-emitting diode (LED) 

indicators, with automatic positioning of the decimal point. 

FREQUENCY STANDARD 

1 .4 A discrete component 5 MHz oscillator is fitted in the basic versions of both 
instruments, but at customer's option a high stability fast-warm-up oscillator from 

the Racal range may be fitted. This precision unit should be serviced only by Racai 
Instruments or authorized agent. An aperture in the rear panel provides access for 
calibration of the oscillator. 

1.5 A rear panel socket permits the use of an external frequency standard input. 

Also available is a reference signal output, derived from the frequency standard 

in use. This reference output is available via the Data Output socket on the 9911, and via 
a BNC socket on the 9913. 

POWER SUPPLY 

1 .6 The instruments operate from a.c, supplies of 94V to 132V and 188V to 265V, 

45 to 450 Hz. The correct tapping must be made on the internal mains transformer 
to conform with the local a.c, supply voltage, (See page 5-2), 



O 
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DATA OUTPUT 



1 .7 Details of the data output format and the Facilities of the 28-woy rear panel 

connector are given in the supplement to the Technical Specification at the 
front of the book. 



1-2 
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INTRODUCTION 

2.1 Before using the instrument for the first time, or at a new location, check the 

power supply as described in paragraphs 5,2 to 5,4. The description of controls 
in this Chapter will assist the user in correct use of the instrument. 



INITIAL SETTINGS 



2.2 



(1) Set the POWER switch to ON . If the instrument is fitted with the 
optional fast-warm-up oscillator the appropriate warm up time should be 
allowed, 

(2) Set the CHECK/NORMA L/LF switch to NORMAL. 



FREQUENCY MEASUREMENT (Normal Range) 



2.3 



(1) Set the variable SENSITIVITY control as Follows;- 

(i) 9911; Initially fully clockwise, or as required if input level 

Is known. 

(ii) 9913: For frequencies in the range 30 MHz to 200 MHz set the 

SENSITIVITY control to the VHP (switched) position. In 
this position the sensitivity is fixed. The VHF range may 
be used from 10 MHz upwards if preferred. 

(2) Connect the external signal to the input socket (high impedance). The 
maximum and minimum input levels are os Follows; - 



Maximum 



Minimum 



250V r.m.s. up to 10 kHz 
50V r.m.s, up to 100 kHz 
10V r.m.s. above 100 kHz 



10 mV up to 120 MHz (9911) 

10 mV up to 1 50 MHz ) 

50 mV above 150 MHz ) { } 



(3) If not switched to VHF, the variable SENSITIVITY control may be 

adjusted as required For the signal conditions. The most sensitive condition 
is anti-clockwise as indicated by the ’10 mV marking. The variable 
range of the control can be adjusted to provide useful filtering of h.f. 
interference when measuring lower frequencies. 



n 
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(4) Set the RESOLUTION switch as required. Generally this switch should be 
set to a position which allows the measurement to lust fill the disolav 
The readout Is In MHz. ™' 

FREQUENCY MEASUREMENT (LF MULTIPLIER OPTION) 

2.4 (1) Set the SENSITIVITY control Fully clockwise, ■ 

(2) Set the CHECK/NORMA l/LF switch to LF (kHz). 

(3) Connect the external signal to the Input socket (high Impedance). 

(4) Set the RESOLUTION switch as required. Note that the selected 
resolution is multiplied by 100 by the LF facility. 

(5) Adjust the SENSITIVITY control, anticlockwise until steady counting is 
obtained. The readout is in kHz. 

NOTE: When no Input signal is applied it Is norma! for the instrument 

to show a few counts. 

DESCRIPTION OF CONTROLS AND CONNECTIONS 

2.5 FRONT PANEL 



POWER ON/OFF Switch: 
RESOLUTION Switch: 



CHECK/NORMA 1 / 
LF Switch: 



SENSITIVITY (variable 
control): 



A single pole switch which switches the internal 
d.c. supply. 

This 3-position switch selects the required timing 
signal from the time bose to give the required 
gate time. Generally, the switch will be set so 
that the measurement just fills the display . The 
resolution is indicated by the switch marking. 

In the CHECK position a reference signal derived 
from the frequency standard is fed to the counter- 
display circuits to provide a 1 MHz readout. 

The NORMAL position is for operational use, 
giving a readout In MHz, The LF positron is an 
optional facility for measurement of very low 
frequencies, giving a readout in kHz, 

This is a potentiometer providing manual variation 
of sensitivity in the input amplifier. The most 
sensitive condition is fully anti -clockwise 
(TO mV position) , 



w 
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Input Socket: 



2,6 




REAR PANEL ITEMS 
POWER Connections: 
POWER FUSE: 

EXT. STD. INPUT 

Socket: 



OSC. ADJUST 
(See NOTE): 



9913 Onl y. In the 9913, the SENSITIVITY 

control has a switched position morked 'VHF 1 , 

In this position the input signal is prescaled by o 
factor of A f thus providing a measurement range 
of 10 MHz to 200 MHz with fixed sensitivity. 

The signal to be measured is connected to the high 
Impedance BNC socket on the front panel. 



The power cable is attached to the instrument. 

A 5 x 20 mm cartridge -type anti -surge fuse must 
be fitted. Correct fuse ratings are marked on the 
reor panel. 

This BNC socket accepts a 1 MHz external 
frequency standard. The instrument will auto- 
matically inhibit the internal osci I la tor signal 

This aperture provides access to the mechanical 
frequency adjustment in the frequency standard 
oscillator. Calibration must be carried out in 
accordance with instructions in Chapter 5. 




DATA OUTPUT A 28-way edge connector is accessible at the 

Connector: rear panel. The connection details are listed in 

the supplement to the Technical Specification. 



Internal Standard In the 991 1 a 500 kHz reference signal is available 

Outpuh at the Data Output connector. 



In the 9913 a 1 MHz reference signal is available 
of the Data Output connector and also via a BNC 
socket on the rear panel , 

NOTE: In early models the standard oscillator is mounted on the main 

p.c.b., in which case this aperture is for use only when the optional 
frequency standard unit is fitted. In later models both standard and 
optional oscillators can be adjusted via this aperture. 
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THE CDT CHIP 

3.1 A basic digital frequency meter comprises a chain of decade counters feeding 

b.c.d, data into latched stores. Counting is controlled via a main gate which is 
opened fora period determined by the time base. Provision is made for resetting the counter 
ond releasing the data For display. In the 991 1 and 9913 these functions are carried cut in 
the integrated circuit I C6, which achieves forge scale integration, using the collector- 
diffusion-isolation principle. For convenience, IC6 will often be referred to in the hand- 




Basic Frequency Meter Fig, 3.1 

n 
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GENERAL CIRCUIT FUNCTIONS 



3.2 Outside the CD! Chip, other circuit functions are carried out, such as ; - 

(a) Input amplification and signal shaping. Sensitivity control and input 
signal selection. Check signal routeing. 

(b) An LED digit display system operates in bit-parallel byte serial (multiplex) 
form, with data readout available for external use, and automatic 
decimal poJnf positioning, 

(c) Clock (reference) frequency generation using a discrete 5 MHz oscillator 
circuit, or an optional high-stability temperature controlled oscillator. 

The reference frequency is doubled to 10 MHz for use in the CDi Chip in 
the 9913. 

(d) The power system operates from a.c. moms feeding +5V and -5V rectifiers 
and stabilizing circuits and +2V supply to the CDJ Chip. 

DYNAMIC DISPLAY SYSTEM 



3.3 The display uses light-emitting diodes os numerical indicators. These indicators 

are driven by b.c.d, data from the CD I Chip, via a seven -segment decoder. 
Each displayed numeral is formed by i lluminating an appropriate number of short straight 
segments. The numeral '8‘, for example, is formed From 7 segments, whereas the numeral 
‘6 1 will require only 5 segments. 

MULTIPLEX READOUT 



3.4 The readout data is fed From the CDf Chip to the display via o single four-wire 

b.c.d. connection. To permit this simple interconnection a porollel-to-serio! 
(multiplex) system is used. The principles ore shown in Figure 3.2, although it should be 
noted that port of the system is in the CDI Chip. 

3-5 In the CDJ Chip the data stores feed in parallel into o common b.c.d. four-line 

output. The store outputs ore enabled in turn for approximately 100 ps by a 
10 kHz reference signal (9913) or 200 ps (5 kHz) in the 9911. 

3.6 The b.c.d. data is fed via o 7-segment decoder (IC19) to the Display Assembly 

which offers the decoded data to the bank of LED digital indicators. The 10 kHz 
(or 5 kHz) reference signal is fed to a BCD/Decimal decoder which enables each display 
LED in turn. A reset pulse (Ro) which is generated In the 10° state of the counter, ensures 
that the display enable is synchronised with the data store readout. 



n 





SERIAL REA&OJl 
&A1A FROM 
ffi! €*VF 







Multiplex Display System 



Fig 3.2 




Decimal Point 

3*7 Decimal point (d.p.) illumination is obtained by encoding the time base control 

(RESOLUTION) switch logic with the digital indicator enable signals* When 
operating in the optional LF mode the decimal point encoding is automatically shifted ha 
provide a readout in kHz* 

C ONTROL CODE INFORMATION 

3*8 A 3-line system Is used for time base (gate time) selection. The lines are 

Identified as x r y and z, and the logic ooding is in Table 2 in the Technical 
Specification* 




9911 & 99T3 VoL 2 



3-3 






SELF CHECK 



3.9 In the Self Check mode a reference frequency takes the place of the unknown 
frequency, thus providing o check on the measurement system. 

Resistor Arrays 

3.10 Many of the integrated circuits ore 'open collector’ types. For these !C J s 
discrete pull-up 1 resistors are provided in the circuit. These resistors may be 

mounted in sealed dual-in-line (d.i.j.) packages, for example R9T which has seven 56Q 
resistors with a common connection to +5V. Such arrays cannot be serviced and must be 
changed in the event of a faulty resistor. Figure 3.3 shows a typical array schemafical ly , 




Fjg. 3.3 
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INTERNAL CONTROL SEQUENCE 



3.11 Fig. 3.4 shows the control sequence diagrammatical ly, not to scale. 






1 


i™**! 


1 S39-5 Hi S_| 






MAE H 


1 

1 


N- * 

1 


1 " 

1 1 






GATE 


GALE 0PEJ4 


i 

1 

1 


t 

s 

1 


1 






DATA UPDATE 


! 

1 

l 


1 

1 

l 




1 

l 






[INTERNAL \ 


1 | 


1 


1 f 1 



] *T* 1 

SOSms I 



k' 00j, S 

R£$Et I 

(INTERNAL) 



Control Sequence Diagram Fig.3-4 



External Hold 

o 

3.12 If, when used with external circuitry. It is required to extend the cycle time, 
the external hold, (logic 'O', pin 6) must be applied within the gate time or up 
to 100 ps after gate closure. In order to initiate a new cycle of measurement the external 
hold must go 'high 1 for not less than 200 ps. 



O 
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INTRODUCTION 

4,1 Apart from some switches and certain items of the power supply, the circuit for 

each instrument is mounted on one main p.c.b, assembly, with smaller assemblies 
for the display, reference oscillator and LF Multiplier Option, The main technical 
differences are summarized in Table 3, 




TABLE 3 

Differences Between 9911 and 9913 



Facility 


9911 


9913 


Display 


Seven digit* 


Eight digit . 


Frequency range 


10 Hz to 120 MHz, 
Signal prescoled by 2. 


NORMAL range (10 Hz to 30 MHz) 
directly gated. 

VHF range (10 MHz to 200 MHz) 
prescaled by 4 and gate time 
extended. 


Gate times 


Multiples of 20 ms 


Mul tiples of 10 ms (NORMAL) or 
40 ms (VHF) 


Reference frequency 


5 MHz Into CDI Chip. 
500 kHz output from 
CDI Chip for self check. 


10 MHz into CDI Chip, 

1 MHz output from CDI Chip for 
self check. 


External frequency 
standard input 


1 MHz input, divided 
by 2 within the CDI 
Chip, 


1 MHz input. 


Internal standard 
output 


500 kHz at rear data 
connector. 


1 MHz at rear data connector and 
at BNC rear panel socket. 


Multiplex synchro- 
nising frequency 


5 kHz (200 ps) 


10 kHz (TOO M s) 


Sensitivity control 


Variable 


Variable on NORMAL. 

Fixed on VHF, ' 



o 
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LOGIC CIRCUIT SYMBOLS 



4.2 Extensive use is made of integrated circuits (ICs) and these are identified by a 
number and suffix letter. In the circuit description a particular 1C pin will be 

identified by a reference such as 'lClQa/3’, which indicates pin 3 on that particular gate. 
The logic symbols used in the circuits ore those found in most manufacturers 1C data sheets 
to which reference should be made if detailed information is required. The CDJ Chip IC6 
is, however, obtainable only through the Service Department of Racal Instruments Ltd. 

UNUSED COMPONENTS 

4.3 The 9911 and 9913 are closely related members of o family of instruments. For 

this reason the circuit of the 9911 contains a Few 1C stages which ore retained 
but not used. 

CIRCUIT DESCRIPTIONS 

4.4 Paragraphs which apply only to a particular instrument are headed <991 1 1 or 
'9913' . The remainder of the Chapter applies to both instruments with any 

differences being mentioned where appropriate. 

INPUT SIGNAL PATH 



Input Amplifier 

4.5 The Input circuit os far os the shaper IC12a is the same design in both Instruments, 
The external signal is fed from the front panel BNC socket via capacitor C5G to 

the SENSITIVITY potentiometer 1 RT which is mounted on the display p.c.b. From 1R1 the 
signal is fed via dipping resistor R50 and bypass capacitor C51 to the main p.c.b. at pin 15. 
In the 9913 the SENSITIVITY control has an associated switch (1S3) which Is used to select 
the VHF range as described in para. 4.18. 

4.6 The ampJiFier has a high impedance FET input (Ql) with further protection by 
resistor R1 together with the gate-drain function and diode Dl . The output from 

G1 source is fed to o shunt -feedback stage Q2 whose gain is determined by R5 and R7. 

4.7 From Q2 the signal is fed to the differential pair Q3/G4 and these drive a 
further differential pair Q5/Q6. From Q6 collector the signal is fed via amplifier 

Q7 to the shaper I Cl 2a . From the collector of Q7 the signal is also fed, via R58, to the 
LF Multiplier p.c.b, (if fitted). 

Shaper 

4.8 The shaper !Cl2a is a line receiver which is arranged to operate as a Schmitt 
trigger by the feedback circuit to pin 4. From this point the 9911 and 9913 

employ different signal paths. Table 4 summarizes the signal gating arrangements for both 
instruments. Users of the 9913 should continue the description at para. 4.14. 
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Counter Input Clomp 



4.9 The signal path from level -shifting stage Q9 to the input of the CDJ Chip is 
entirely d.c» coupled. It is therefore essential that, in the absence of a signal, 

the counter input at IC6/22 be held down to a 'O', otherwise a false +1 count will occur. It 
is the function of !C3o (9911) to ensure that this '0' level is maintained in the absence of a 
signal. In the 9913 the same function is performed by IC4a, 

Signal Steering (9911) 

4.10 Reference should be made to the 991 1 circuit diagram (Fig. 4, at the back of the 
book). From the shaper IC12a/3 the signal in the 99T1 is Fed to a divide-by-two 

bistable at IC9/6. The divided output from IC9 is level-shifted to TTL levels in Q9/Q10 
and then fed from the collector of Q9 through the steering gates lCSa/1 , lC8b/4, IC8d/12 
and IC8c/10 to the counter input of the CD I Chip (IC6/22). 

Function of IC3o (9911) 

4.11 The basic purpose is described in para. 4.9, the circuit action is as Follows. 
lC3a is a D-type bistable using the main gate waveform os the CLK and the input 

signal line condition as the Preset, Two conditions must be considered, signal absent and 
signal present. 

4.12 Signal Absent Conditions (9911) 

(1) The input level applied to the Preset (lC3a/4) could be either T or 'O’. 

If it is 'O' the 'Q 1 output at lC3a/5 will be at 1 T ' and this will produce a 
'O' at IC8c/8 as required . 

(2) If the input level at IC3a/4 is at '1', the positive closure edge of the main 
gate waveform, applied to IC3a/3, will clock the 'O' on the 1 D‘ terminal 
to the 'Q 1 output at IC3a/5, thus producing a 'O' at IC8c/8 as required. 

4.13 Signal Present Conditions (9911) 

(T) The rncomipg signal via IC8b/6 will be alternating between 'O' and '1 ' , 

(2) When the incoming signai is ‘O' the preset of !C3a will send the 'Q' output 

to *1', thus opening the gate JC8d and allowing the signal to pass via 
fC8d/12 and IC8c to the counter, 

Shaper Outputs (9913) 

4.14 This description is a continuation From para. 4.8, Reference should be mode to 
the circuit diagram Fig. 6. One output from shaper IC12a/2 is fed to a divide- 

by-four stage IC13 for prescaling of the v.h.f. signal. The other output, from lC12a/3, is 
fed to the line receiver amplifier lC12b, which is operative when VHF mode Is not selected. 



VHF {Prescaled) Signal Path f99I3) 



4.15 The signal from shaper IC12a/2 is divided by four in ICT3 and fed via fine receiver 
amplifier IC12 c to the level-shifting stage Q9/Q10, which feeds the signal at 

TTL levels to the VHF/NORMAL selection gate at IC8a/T . From IC8a the signal Is Fed 
thraagh the common signal path via Ob/6, lC8d/12 and IC8c/10 to the counter input at 

Normal (Non- Prescaled) Signal Path (9913) 

4. 16 The shaped signal from lCT2a/3 Is fed to the line receiver amplifier at IC12b/9. 
This amplifier is operative when the SENSITIVITY control 1RI is in a variable 

position (i.e. the control is not switched to 'VHF')- 

4. 17 From 1C 12b the push-pull output is fed to Q8 and G3T . From the collector of 
Q8 the signal is fed to the common signal gate JC8b, thence aiong the common 

jfgnol path IC8b/6, !C8d/12 and IC8c to the counter rnput at JC6/22, 

VHF Mode Selection (9913) 

4. 18 The VHF/NORMAL selection gate JC8o is enabled by a T from R53 when the 
SENSITIVITY control switch 1S3 is set to VHF (provided the CHECK/NORMAL/ 

LF switch IS not at CHECK or LF). By setting switch 1 S3 to VHF the earth is removed from 
R53 and transferred to pin 10 of !C12b. This inhibits lCT2b, thus cutting off the directly 
gated signal path. The inhibit aiso causes G8 to be turned off, giving a 'I* at the collector 
which enables the gate lC8b/5, thus allowing the VHF (prescaied) signal to pass through. 

LF Signal Path 

4. 19 The input signal to the optional LF Multiplier is from Q7, via R48 and pin T9 of 
the main p.c.b. The LF Multiplier output returns to the main p.c.b. at pin 20 

and is fed via gates !C5d/13 and lC8c/9 to the counter input at IC6/22. 

Gate IC5d is enabled by a T via R52 when switch 1ST is at f LF' , The same logic 
signal at R52 is also applied to the decimal point decoder JC18/1 to select the 
decimal point for a readout in kHz units. 

GATE TiME EXTENSION ON VHF (9913) 



4.20 



frequency 



On VHF mode the Input signal is divided by Four, therefore the main gate open 
period is extended by a factor of four to allow a direct reading of the input 



4.21 The gate time extension is achieved by pulling up the Prescale Select pin of the 
GDI Chip (1C6/2T) to logic 1 T 1 via R53. This instructs the CD! Chip to introduce 
an additional divide-by-Four stage into the time base chain. When VHF is not selected the 
switch 1S3 applies an earth to R53 which restores the norma! gate time. 
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TABLE 4 



Summary of Signal Gating 





Selected 

Mode 


Input to CDI 
Chip via IC8c 


Signal Path 


Logic Control 


CHECK 


Reference signal 
via ICG c/9 


From IC6/6 via* - 

IC5c/T0 

IC8c/9 


. JC5c/9 and R54, 

, ICSd and IC8c/lO. 


NORMAL 


Measurement 
signals via 
IC8d/I2 


From Q9 via: - 

IC8a/l . 

IC8b/4 . . . , 


. ICBq/2 and R53 
, Permanently enabled via 
R57 In 991 1 , 

In 9913 enabled by Q8 
inhibit {VHF) or via IC8a/2 
and switch 1S3 {Not VHF). 






ICBd/12 . 

!C8c/T0 


. IC8d/13 via IC3a/5 (991 1 ) 
or !C4a/6 (9913) 

, IC8c/9 enabled by ‘O' on 
IC5c/9, 


LF (Option) 


Mufti pi led LF 
signal 


From Q7 and LF 
Multipl ier p « c. b . 
vla:- 

IC5J/13 

lC8c/9 


.. IC5d/l 2 and R52 
, , lCBd/13, Refer to 
description of lC3a 
{para . 4. 11 ) or lC4a 
{para. 4,22). 


VHF with 

NORMAL 

(9913} 


Measurement 
signals via fC8o 
{prescaled} or 
1C 12b (direct). 


Prescaled path via;" 

!C8a/l 

ICSb/4 

ICBd/12 


, , |C8a/2 and R53. 

. . lC8b/5 enabled by R57 
and inhibit on QS^ 

. . Enabled via JC4o Q output. 






ICSc/10 


. . lC8c/9 enabled by 'O' on 
fC5c/9. 



O 
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FUNCTION OF IC4o and lC4b (9913) 



4.22 The purpose of this circuit is described tn para. 4,9, and the 

similar to that of IC3o in the 9911 (see pares, 4, IT fo 4, 13)* 
ps as follows. 



operation h very 
The circuit action 



4.23 When the main gate closes, a positive -going edge is produced^ 1C6/19 and 

to the CLK input at IC4b/ll. This produces a r T T at the 'Q h output of iC4b 
wh,ch f via inverter lC5b presets IC4o. Assuming that no input signal Is present, this will 

produce a O' at IC4a/6 which is applied via IC8d/13 to IC6/22, thus giving the required 
condition described in para, 4.9. 



4.24 The purpose of the l MHz reference signed applied to JC4b/10 is to convert the 

. * rI 99 erJn 9 edse froni the moTn 9 afe info a 1 M 3 pulse suitable for operation of the 
Preset m lC4a. The 'clear 1 at IC4b/13 is at T except in LF mode. When switch TS1 is set 

I™ A. ^ Iear 9 ° eS t0 ' 0 '' whfch vJa |C4 °/ 6 a PP^ 3 ° 0 ' ** IC8J/13, thus inhibiting the 
NORMAL and VHF signal path at IC8d/l2. 



4,25 The arrival of an Input signal at lC4a/3 clocks the Q output of JC4o back to 1 1', 
thus removing the clomp from the counter input at IC6/2 2, 

CHECK MODE 



4.26 In CHECK mode the reference signal is fed from the CD I Chip (IC6/6) via 

gates IC5c/lO and iC8c/9 to the counter input (fC6/22). Gate lC5c is enabled 
when the CHECK/NORMAiyLF switch 1 ST allows R54 to go high. Any external signals are 
inhibited by switch IS], as follows: - 



4.27 


9911 






(1) 


R53 is pulled dawn which applies a 'O' to IC8q/2 f thus inhibiting the 
Normal 1 nput signal . 




(2) 


R52 Is pulled down which inhibits the LF signal at !C5d. 


4.28 


9913 






(1) 


Switch 1 SI allows R54 to go high, applying a 'O' (via lC5a/2) to lC8a/2, 
which inhibits the VHF (prescaled) signal. 




(2) 


Switch 1S1 applies an earth to IC12b/10, which inhibits the 'Norma!' 
(directly gated) input. 



w 
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FREQUENCY STANDARD 





Standard Qsc? I fator Assembly 19-0834 

4.29 In the standard inurnment the reference frequency is generated rn a 5 MHz discrete 
component assembly attached to the rear panel with access to the trimming 

capacitor (C4), via a rear panel aperture. The circuit is shown in the main p.c.b. circuit 
and also in Fig. 2. in early models the 5 MHz oscillator was mounted on the main p.c.b, and 
the output connected via link LK14. The circuit is identical to that in 19-0834 but the 
component references ore different. This early circuit (Q13 XLT, C33 etc.) is shown in the 
9911 circuit (Fig. 4). 

Optional Oscillator 

4.30 The optional fast warm up oscillator Is mounted in a B7G base and connected as 
shown in the circuit diagrams (FJg, 4 and Fig, 6}, This is a precision item. If a 

fault develops, users are advised to return the oscillator unit to Racal Instruments Ltd. or 
approved agent, for servicing. No parts list cr circuit information is provided in this 
handbook. Instructions for fitting an optional oscillator are given in Chapter 5. When 
fitting a 9421 oscillator check that the link is Fitted between pins 5 and 6 on the B7G base, 

4.31 The 5 MHz oscillator signal drives the amplifier-shaper Q14. The 5 MHz signal 

from Q14 is fed direct to the CDI Chip (IC6/5) in the 991 ) and via a Frequency 
doubler in the 9913. 

Frequency Doubler (9913) 

4.32 The 5 MHz reference from the oscillator is fed to the shaper Q14 and the near 
square wave output is fed via inverter IC2b to the two branches of a digital 

doubler with output at ICla/3. By a process which delays the signal in one path by a series 
of inverters, then by an Exclusive-OR arrangement, the two signal paths produce a doubling 
effect. 

Internal Standard Output 

4.33 9911 



A 500 kHz reference at pin 6 of the CD! Chip is fed via buffer JC7f to pin J on 
the Data Output Connector, 

4.34 9913 



A 1 MHz reference at pin 6 of the CDI Chip is fed via buffer IC7f to pin J of 
the Data Output Connector and also to a BNC socket on the rear pane! . 



n 
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External Standard Inpul 

4.35 In both instruments a 1 MHz reference can be fed in at the rear panel EXT STD 
INPUT socket. This signal is fed through the amplifier-shaper stage Ql 1/G12 
and, in the 9913, fed direct to pin 20 on the CDI Chip. In the 9911 the 1 MHz reference 
is divided by two Tn the bistable lC3b then fed via the inverter iClla to pin 20 of the CDI 
Chip. 



4.36 It is a feature of both instruments thot they automatically change to external 
standard operation when the external standard signal is connected. This is 

arranged within the CDI Chip according to the logic level at IC6/20. This fevef must be 
'O' for internal standard operation. 

4.37 In the 9913 the logic is provided via Q12 which Is a saturated stage with a 'O' 
at the collector when no external standard is applied. In the 9911 the required 

logic is provided by the potential divider RI08/R109 and Inverter IC1 la, 

DATA OUTPUT AND DISPLAY SYSTEM 

NOTE; Refer to the Supplementary Data in the Technical Specification at the front of 

the book for a summary and diagram oF the data output format. In the description 
below the 10 kHz synchronising signal refers to the 9913. 

Multiplex Readout and Display 

4.38 The Display Assembly contains a readout system using light-emitting diode 
(LED) numerical indicators. The display data is Fed from the CDf Chip on pins 

15 to 18, this 4^way output being fed from o para I lel-ta-seriaj (multiplex) system within 
the Chip, to the 7-segment decoder IC19. 

4.39 Jn the multiplex system the b.c.d. outputs from the data stores are fed in 
sequence on to the 4-way output. This is determined by a 10 kHz synchronising 

signal (derived from the frequency standard) which interrogates each decade store in turn 
for a period of 100 pS. The same 10 kHz signal is used (via Id 4 pin 14) to enable the 
appropriate LED in the Display. (In the 9911 the synchronising signal is 5 kHz and the 
interrogating period is therefore 200 ps). 

4.40 The system is set by the (Ro) signal which occurs in the 10° state of the data 
output at IC6/14, This sets 1C 1 4 to the f 0' state, and via IC17/T, turns on Q17. 

This enables the 10° digital indicator D. 1.1, which displays the digit determined by the 7- 
segment decoder IC19. The other disploy LED's are then enabled in sequence for a period 
of 100 |is each. (200 pS periods in 9913) . See Note 2on page 4-1 1 regarding links L K 1 & LK2. 

Decimal Point Selection 

4.41 The decimal point (d.p.) in the required display LED is illuminated by turning on 
the common d.p. cathode driver transistor G27 at the same time os the anode of 

the required digit LED is enabled. 
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4.42 . Transistor Q 27 Is controlled via the gates lC15a, b and c, and the +5V available 
via R89. Except when a decimal point is required, Q27 will be turned off 

because one of the gates IC1 5a, b or c will have an output at 'O', thus pulling down R89, 

4.43 The decimal point is selected by encoding the states of four digit enable lines 
from IC17 in the 2-to-l Multiplexer ICT8, The lines from 1C! 7 are always at 

*1’ except when they are receiving the 100 ps (or 200 p$) digit enable signal. The output 
from 108 is then encoded in gates IC15a/b and c with the fogic from the RESOLUTION 
switch 1S2. This switch provides the following logic: - 

Resolution Selected Logic at 105 

( IC15q/l - T 

( JC15b/4 = ’O' 

{ I05c/10 = 'O' 

( lCl5q/l = r o h 

( lC15b/4 = '0' 

< IC15c/10 = T 

T Hz { IC15o/l = “O' 

( lC15b/4 = 'V 

( IC15c/10 = '0' 

4.44 From the above it can be seen that the outputs from ICT 5a, b and c will all be 
at '1 to turn on Q27, when the appropriate line from 107 falls to 'O' . 

4.45 The encoder 108 receives a 'l 1 on ICT8a/l via R52 when the CHECK/NORMAl/ 
LF switch Is set to 'LF'. This effectively shifts the d,p. selection so that the 

resolution is increased by 100 times (readout in kHz)- 

O 

4.46 The display is blanked out briefly, whilst the multiplex system Is synchronising, 
by a short duration '0' applied to pin 4 of the seven segment decoder IC19. 

This signal is obtained from the closure edge of the main gate waveform. 

4.47 The main gate waveform at IC6/19 is inverted In iClld and fed via C50 to the 
base of Q26. The closure edge is differentiated by R86/C50 which briefly turns 

off Q26, thus applying a 'O' pulse (via inverter Idle) to 109/4, 

POWER SUPPLY 

4.48 The a.c, supply is fed in vio a three-core fiying lead to the rear panel, thence 
via the anti-surge fuse F550 to the transformer T50. The transformer tappings 

□re arranged to suit the focal supply voltage as shown in Chapter 5, The output at 
secondary winding 'A' is rectified by the diode bridge rectifier D9-D12 and supplies the 

n 
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+5V regulator Q50. The -5V regulator Is supplied from the diode bridge D13-D16. Smoothing 
ond reservoir capacitors ore C 57, C58, C61 and C62. Capacitor C56 ensures that any 
ripple in the +5V line will not affect the -5V stabilizing comparator iClOb. The circuit is 
stabilized by C59 and G60. For certain purposes a +5V rail with additional filtering by 
capacitors C43/C44, C46/C47 and C54/C55 is provided, and Identified on the circuit as 
+SV 'A ' . 



+5V Stabilization 



4.49 The reference voltage is provided from the +5V rail by zener diode D8 which is 

connected to the comparator lOOa/2, The other input to the comparator ( fC10a/l ) 
is from the OV rail „ The comparator function is to ensure that the OV roll is maintained 
5. IV below the voltage of the +5V rail. Any change from this state will cause iClOa to 
apply a signal to Q30 which will regulate the current In Q50 to restore the correct condition, 

-5V Stabilization 



4.50 The -5V stabilizing comparator is IClOb, in which both inputs should be at OV 
when conditions are correct. IC10b/7 is connected to the OV roll and fC 1 0b/6 
to the mid-point of o potential divider (R99, R97 and R98) which Is connected between the 
stabilized +5V roll and the -5V rail. If the level at IClOb departs from OV then a signal 
from 1C 1 Ob/6 will regulate the current in Q29 to correct the error. 



W 



On/Off Switching 

4.51 The single pole on/off switch S5Q operates in the negative supply line from the 
rectifiers D13-D16, It also switches off the +5V supply by disconnecting the 

reference zener diode D8 in the 'off position. 

CPI Chip 2V Supply 

4.52 A stabilized +2V supply is derived from the +5V rail via the regulator Q15 which 

Is controlled by Q16 from a reference voltage provided by the GDI Chip at W 

IC6/1 T . 



LF MULTIPLIER ASSEMBLY (OPTION) 
Summary 



4.53 Frequency multiplication Is achieved by a voltage controlled oscillator which 
runs at a multiple of the Input frequency. The divided oscillator frequency is 
phase -compared with the input frequency to provide fine control of the oscillator signal , 
The circuit Is shown in Fig, 7 at the back of the book. 
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Grco?t Description 




4-54 The LF signal is fed from the input amplifier (para. 4.7) info the LF Multiplier 
p,c*b. Referring to Fig, 7, the signal is fed via Cl into the Operational 
Amplifier ICT, which functions os a Schmitt Trigger* With art input of approximately 
400 mV peak-to-peak applied to fCl an output of approximately 6V peak-to-peak wifi be 
Fed into IC2/14, 

4.55 IG2 contains a voltage -can trailed oscillator (VCO) in a phase-locked loop (PLL). 
The factors controlling the oscillator frequency are:- 

(1) The voltage on pin 9 of IC2, 

(2) Tfie resistance between pm 11 and the negative rail . 

(3) The capacitance between pins 6 and 7, 

(4) The output of the phase comparator at pin 13, 

4.56 The oscillator output at IC2/4 is fed via Q3 to a divider chain (IC3 and IC4), 

The divided signal Is fed back via Q2 to pin 3 of IC2 f where it is compared In 

phase with the original signal on pin 14. This phase comparisian voltage Is fed out via pin 
13 and R4 to pin 9 , to pull the oscillator to a frequency which is a precise multiple of the 
original input, 

4.57 The overall division ratio of IC3 and IC4 is 4 100 in the 9913 and t 50 In the 
9911 . This is determined by the fitting of Jink LKl or LK2 an IC3 - The division 

ratios are different because the Input signal is prescaled by 2 In the 991 1 CDJ Chip, 

NOTE 1 \ When fitting a new LF Multiplier p.e.b. the link fitting on IC3 must be checked, 
as Instructed on the circuit diagram FJg, 7. 

DISPLAY ASSEMBLY: LINKS LKl AND LK2 

NOTE 2: Referring to para* 4.40 the links LKl and LK2 In the collector circuit of Q27 
are provided In later versions of the Display Assembly to permit the use of 
different types of LED seven segment indicators. Refer to Parts List 1 for details. 
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tA L^II n = a = n = c = e = 

TABLE 5: TEST EQUIPMENT REQUIRED 





Item No. 


Preferred Item 


Remarks 


1 


Digital Multimeter 
Racal 9077 


Provides 10 mV resolution on 50V 
range, DC input resistance 10 MQ. 


2 


Oscil loscope 

BWD 525 


Bandwidth d.c, to 50 MHz 
Sensitivity 50 mV/cm 


3 


Frequency Standard 


■ — £ 

1 MHz; accuracy ±1 part in !0 

Output TV r.m.s* nominal 


4 


Signal Generator 

Racal 9061 ) 

9062 ) , . . 

j combination 

*9064 ) 


Required range 10 Hz to 200 MHz*. 
Output from 5 mV r.m.s. to 
IV r.m.s., into 50f3 
NOTE: LF Signal Generator must 
have signal -to-noise 
ratio better than 40 dB. 


5 


Mil |i vol tmeter 
Racal 9301 


Required frequency range: 10 kHz 
to 200 MHz (120 MHz for 9911} 
Measurement: 1 mV to 3V 


6 


Coaxial leads, 50Q 
(quantity 2) 


BNC to BNC, Length 3 ft. 
(1 metre) approximately , 


7 


Terminating Pad, 

BNC, 50Q (quantity 1) 




8 


Terminating connector, 
BNC. 50Q (T Piece, 
quantity 1) 




9 


Power Supply 
240V ± 2%, 50 Hz 
Single phase, line 
neutral and earth . 


1 



*NOTE: For the 9911 the required signal generator range is 10 Hz to 120 MHz. 
The 9064 unit is therefore not required. 
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REMOVAL OF COVERS 






WARN ING: DANGEROUS AC VOLTAGES ARE EXPOSED WHEN COVERS ARE 

REMOVED WITH AC SUPPLY CONNECTED. 

5-1 0) Set the POWER switch to 'off', switch off and unplug the a.c. supply at 

the supply point. 



(2) Remove 4 screws from the bottom cover, 

(3) Remove the rubber plugs (located near to the rear end 1 ) from both side 
panels of the instrument and slacken, by about two turns, the screws 
revealed . 

(4) Grip the rear panel assembly and ease it back from the main case to the 
maximum extent available (about 5 mm). 



(5) The rear edge of either cover eon now be lifted and the cover withdrawn 
outwards and rearwards. 



(6) To replace the covers reverse the above procedure, 
TRANSFORMER VOLTAGE SELECTION 



5-2 The instrument will normally be dispatched with the transformer primary topping 

set to the 223V to 251V supply range. To check the selection proceed as follows. 

(1) Unplug the power cable from the supply and remove the top cover (see 
previous paragraph), 

(2) Refer to the diagrams on the next page andt- 

(a) Note the diagram which corresponds to the local a.c. supply 
voltage. 

(b) Connect the correct link(s) and make the required line lead 
connection (L) as indicated in the appropriate diagram. 

(3) Verify that the label on the rear panel indicates correctly the selected 
voltage range. Alternative labels are provided with the instrument for 
ranges other than 223V to 251V. 

(4) Replace the top cover. 
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FUSES 



5.3 



(I) Check that the power fuse on the rear panel is correctly rated for the supply 
voltage, as follows. The fuse Is a glass cartridge type, 5 x 20 mm. 

Suppl y Range Fuse Rating 



183V to 265V 
94V to 132V 



100 mA anti -surge 
200 mA anti -surge 



Rocal Port No . 

23-0033 

23-0027 



POWER LEAD 



5.4 Fit a suitable plug to the power lead In accordance with the standard colour code:- 



Brown Line 

Slue Neutral 

Grecry^Yellow ....... Earth (Gr 



oun 



d> 



POWER SUPPLY CHECK 



5.5 (1) 

( 2 ) 

(3) 



Remove the covers and prepare the power supply os described in the preceding 
paragraphs. 

With power supply connected, switch POWER to ON. 

Using the multimeter (Page 5.1, Table 1, item 1) check the d.c. voltages 
at the following points on the main p.c.b. (relative to chassis). 

Fig, 3 or Fig, 5 at the back of the book show the component layouts. 



Test Point 

TP10 

TP9 



Measurement 

+5.0V ± 0.1V 
-5.2V ± 0,2V 



Remarks 

See NOTE 
be low 



NOTE: 



There are no adjustments in the power supply circuit. 

If the 5V supplies are outside the limits given above, the mol ns 
supply voltage and the transformer line lead connection and links 
(see page 5-3) should be carefully checked. If these are correct 
the zener reference diode D8 should be checked. 

PERFORM ANCE TESTS AND C AL IBRATION 

NOTE; If the Racal Synthesized Signal Generator is used, with its frequency standard 
synchronised to that of the frequency meter under test, a readout accuracy of ±1 
count will be obtained. 

Segment, De cimal Point and Self Che ck 

5.6 (1 ) Switch on and set the CHECK/NORMAL/LF switch to CHECK . 
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(2) Refer to Table 6 and verity correct readout and decimal point position in 
each position of the RESOLUTION switch. 

(3) For the segment check apply on earth to IC19 pin 3 and check that all display 
indicators read r 8' . 

TABLE 6 

Decimal P oint and Self Check 



Resolution Switch 
Setting 


Display 


9911 


9913 


1 Hz 


1.000000 


01 .000000 


10 Hz 


01 .00000 


001 .00000 


100 Hz 


001.0000 


0001 .0000 



Sensitivity Check 

5.7 Test Equipment 

HF Signal Generator {Page 5-1, Table 5, item 4). 

BNC Terminating Connector and 50ft load. 

5.8 Procedure 

{]) Set the controls as follows:- 

{a) CHECK/NORMAL/LF switch to NORMAL. 

(b) SENSITIVITY control fully anticlockwise to 10 mV position 
(but not in the VHF 'click 1 position in 9913}. 

(2) Connect the signal generator, with 50Q termination, to the input socket. 

(3) Set the signal generator output level to 10 mV r.m.s. Apply the 
frequencies in Table 7 and ckeck for stable and accurate counting. 






TABLE 7 



Sensitivity Check; Normal Range 



Resolution 

Switch 


Input Frequency 


Input Level 
(r.m.s.) 


I Hz 


10 Hz 


) 






) 


10 Hz 


10 kHz 


) 10 mV r.m.s. 






) 


100 Hz 


30 MHz 


) 



(4) With a 10 MHz Input increase the signal level to greater than 500 mV, 
Turn the SENSITIVITY control clockwise and verify that counting ceases. 

(5) Turn the SENSITIVITY control back to the 10 mV position and reset the 
signal generator output level to 10 mV. 

(6) With the 9911 on ly, Increase the signal generator Frequency to 125 MHz 
and adjust potentiometer R58* {on the main p.c.b.) to the centre of the 
travel over which satisfactory counting is obtained 



VHF Sensitivity Check (9913 Only) 

5.9 (1) Select NORMAL and set the SENSITIVITY fully anticlockwise to the 

'click 1 VHF position. 

(2) Refer to Table 8 and apply the signals from the terminated signal 
generator. Verify stobie and accurate counting. 



*NOTE: Potentiometer R58 is not fitted to some early models in which R58 is a 
fixed resistor with value selected on test during assembly. 
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n 



TABLE 8 





5.10 (1) Set the controls as follows: - 



(a) CHECK/NORMA L/LF swi tch to LF , 

(b) SENSITIVITY control anticlockwise to the 10 mV position. 

(c) RESOLUTION switch to 1 Hz position. 

(2) Set the signal generator level to 10 mV r.m.s, and apply frequencies of:- 

(a) 10 Hz 

(b) 5 kHz 

to the terminated Input socket. 

(3) Verify correct counting^ 
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FREQUENCY STANDARD CALIBRATION 



5. IT The 'cycle drift’ method of frequency calibration, described below, is suitable 
7 f° r oscillators which have temperature stability characteristics of up to l part in 

TO , The higher stability oscillators, such as the Racal 9421 and 9442, require specialised 
equipment such os the Tracer Frequency Difference Meter Type 527A, if the optimum 
calibration is to be achieved. 

5*12 Test Equipment 

Oscilloscope 

1 MFIz external frequency standard, with accuracy better than one part in TO 7 , 
Internal Standard Amplitude and Calibration Check 

5*13 0) Remove the top cover. 

(2) Set the CHECI^/NORMAL/LF switch to NORMAL. 

9911 Only 

(3) Set the oscilloscope to the 2 ps/cm range. Connect the probe to pin 6 of 
the CDI Chip IC6, Verify an amplitude of not less than 3V peak -to -pea k . 

(4) Connect the 1 MHz external standard to the Externa! Trigger input of the 
oscilloscope. 

{5) Re-connect the oscilloscope to IC6 pin 6 and observe the oscilloscope 
trace . 

(6) Adjust the trimming capacitor of the fntemol oscillator for a stationary 
trace. Trimming capacitor references are:- 

(a) If on main p.c.b., (early models) C33 . 

(b) If on separate p.c.b. 19-0834, C4, accessible via rear panel 
aperture . 

(c) The trimmer for the optional oscillators is accessible via rear panel 
aperture. The 9421 has two trimmers Coarse and Fine. 

(7) If, in cr period of 10 seconds not more than one cycle of displayed 
waveform moves past a fixed reference point on the oscilloscope face, 
the accuracy Is 1 part in TO 7 . 
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9913 Only 

(8) Proceed os in operations (3) to (7) except that;- 

(a) The oscilloscope range must be set to 1 pv^ cm - 

(b) The internal standard monitoring point is the 1 MHz BNC output 
socket on the rear panel . 



FITTING OPTIONAL FREQUENCY STANDARD UNIT 



NOTES; 1 , 

2 . 



Procedure 
5.14 (1) 

( 2 ) 

(3) 

(4) 



(5) 

( 6 ) 

(7) 

( 8 ) 
0 ?) 



Operation (1) applies only to early models. In later models the oscillator 
is on a separate p.c.b. attached to the inner face of the rear panel , 

The black plate referred to below is not fitted on early models. 



If the discrete component oscillator is mounted on the main p.c.b. (early 
models) remove link LKI4 and crystal XL! from the p.c.b. 

Unsolder the leads from pins 1,2 and 3 of the discrete component 
oscillator p.c.b, (later models). Extract the two retaining screws (and 
spacers) from the rear panel and remove the p.c.b. 

Remove the block plate (If fitted) from the rear panel trimming aperture, 
and retain the screws. 

Attach the optional frequency standard unit to the Inner face of the rear 
panel, align the fixing holes in the top of the unit with the rear panel 
holes and make secure with two M3, 6 mm, screws. (The screws removed 
with the black plate con be used). 

Solder the connecting leads to pins 1, 4 and 7 of the frequency standard 
base, as shown In the circuit diagram. 

If frequency standard Type 9421 is being fitted check that pins 5 and 6 on 
the base are linked. 

Replace the instrument cover. 

Carry out the Instrument CHECK procedure to verify satisfactory functioning 

Calibration of the frequency standard must be carried out before operational 
use. Refer to para. 5.13, 
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FITTING LF FREQUENCY MULTIPLIER ASSEMBLY (OPTION 09) 



5-15 The LF Multiplier p.c.b. is attached by two screws to the right hand side panel of 

the instrument, towards the rear. 

f 1 ) Remove the top cover (para . 5.1), 

(2) ff the optional Frequency standard unit Is fitted, it must be detached by 
removing the two retaining screws from the rear panel and moving the unit 
to one side. Do not unsolder the connections, 

(3) Connect pins 1 to 5 of the LF Multiplier p.c*b. to the main p.c.b. in 
accordance with the circuit diagram- (Fig. 4 or Fig, 6), 

(4) Attach the LF Multiplier p.c.b. to the side panel using two M3 screws, and 
spacers, to the threaded holes provided. Dress the wiring neatly, 

(5) Refit the frequency standard unit, 

(6) Replace the top cover. Connect power and carry out an operational check, 
DISMANTLING 









Removal of Front Panel and Display FCB 

5, 16 To change a component such as an LED indicator it Is necessary to detach the front 

panel from the Display Assembly. 

(1) Disconnect the power supply and remove the knob of the SENSITIVITY control , 

(2) Remove the covers (pora ,5.7) but when doing so, completely remove the two 
side panel screws which were slackened when removing the covers, 

(3) Carefully ease back the rear panel so as to allow the two lengths of coloured 
trim to be drawn out of the side panel slots. Temporarily refit the rear panel , 

(4) Inside the instrunent unsolder the connections from the Input socket, and the 
resistor and capacitor from the centre contact of the Sensitivity potentiometer. 
In the 9913 unsolder the connections from the switch section of the Sensitivity 
control . 

(5) On the underside, remove the two Pozidriv screws which secure the earthing 
bracket of the BNC input socket, 

(6) Remove the four Pozidriv screws which secure the Display PCB to the front 
panel. Remove the caps from RESOLUTION and CHECK/NORMAL switches. 

(7) Remove the two screws which secure the front panel brackets to the side panel 
trim slats, 

(8) Hold the Display PCB in position and ease the front panel away. 

(9) The Display PCB can now be serviced In position, or unplugged from its socket, 
as required , 
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Removal of Main PC 8 



5, 17 Due to excellent accessibility for servicing, removal of the main p.c.b. will 
rarely be necessary. It can be withdrawn either from the front or the rear. The 
rear panel method is described below. 

{1 ) Remove the Display Assembly as described in para.5, 16, 

(2) Unsolder the wiring between rear panel items and main p.c.b, 

(3) Unsolder the connections between the regulator transistor Q50 on the side 
frame and the main p.c.b. 

NOTE: If preferred transistor Q50 can remain connected to the p.c.b. and 

be unscrewed from the side frame, but this transistor. is not supplied 
with a replacement p.c.b. 

{4) Remove the three Pozidriv screws which secure the p.c.b. to the main 
frame and slide out the p.c.b. towards the rear. 

O 

Replacement of Main FCB 

Fit and secure the main p.c.b. 

Fit and secure the Display Assembly and the front panel, reversing the 
procedure of para. 5. 16, 

Fit the trim strips into the side panel slots. 

Fit the rear panel on to the main frame and solder the connections. 

Fit transistor Q5Q to the side frame and solder the connections to the 
main p.c.b. 

Fit the two screws into the side panel apertures do not tighten until 
covers are fitted. 

Refit the covers when tests are completed. Replace the rubber plugs 
over the side panel screws. 



5.18 



( 1 ) 

( 2 ) 

(3} 

(4) 

(5) 

( 6 ) 
P) 



o 
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ORDERING OF SPARE PARTS 



1 . To be assured of satisfactory service when ordering replacement ports, the 

customer Is requested to Include the following information, 

(a) Instrument type and serial number, 

(b) The type reference of the Assembly in which the particular 
items is located (for example, ' 19-0834'). 

(c) The Rocal Part number and circuit reference of each Item being 
ordered . 

It should be noted that a minimum charge of £5 sterling is applicable to 
all U , K, orders. 



~ \ 
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Component Layout : Display Assemblies 19-0810 
(9913) And 19-0829 (9911) 








PARTS LISTS FOR DISPLAY ASSEMBLIES 



9911 and 9913 



NOTE: Component references are prefixed 1 1 1 on the circuit diagrams (Fig, 4 and Fig. 6). 



Part 

No. 



Description 



Rat. 



To1, Value Component 

% Reference 



DISPLAY ASSEMBLY 19-0529 (991 ! Only) 

Resbtprs 

20-6627 Variable, log, panel mounting 1M Rl 

Switc hes 

23-4080 Slide, 2-pole, 3 -position Si, S2 

Indicators 

Indicators, seven segment (See NOTE below) Dl J to DL7 



DISPLAY ASSEMBLY 19-0810 (9913 Only) 

Resistors 

206626 Variable, Jog, panel mounting 1M Rl 

with switch 

Switches 

23-4080 Slide, 2-pofe, 3-position Si, S2 

Indicators 

Indicators, seven segment (see NOTE below) DU to DLS 

* NOTE: In earlier versions of the Display Assembly (not fitted with links LKl and LK2) 

the 7^3egment Indicator Part No. 26-1504 must be used. In later versions fit 
link LKl or LK2, as follows;- 

Indicator Type Link Fitted 

26-1505 LKl 

26-1504 LK2 

Do not mix two types of Indicator on one assembly. 
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PARTS LIST 



5 MHz CRYSTAL OSCILLATOR ASSEMBLY Q 9-0834) 



w 



Part 

No. 


Description 


Rah 


Tol 

% 


Value 


Component 

Reference 




Res hors 


w 




Q 




20-2101 


Carbon Film 


T 

t 


5 


100 


Rl 


20-2101 


Carbon Film 


I 


5 


Ik 


R2 


20-2103 


Carbon Film 


A 


5 


10k 


R4 


20-2153 


Carbon Film 


i 

4 


5 


15k 


R3 




Capacitors 


V 




2 




21-1616 


Ceramic 


12 


20 


100n 


Cl 


21-2621 


Silver Mi co 


125 


5 


27 P 


C5 


21-2631 


Silver Mica 


125 


5 


330p 


C2,3 


21-6030 


Trimmer 






2-T5p 


C4 




Transistors 










22-6017 


Silicon NPN (2N2369) 






Q1 




Crystal 










17-2087 


Crystal Assembly, 5 MHz 






XL! 



NOTE: In early models the 5 MHz osqi Motor is mounted on the main p.c.b. 

Component details ore the same as In Assembly 19-0834, but the circuit 
references differ. Both circuits are shown In Fig. 4 at the back of 
the book. 
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PARTS LIST FOR CHASSIS, FRONT AND REAR PANELS (Kg. 4 and Fig. 6) 



O 

9911 and 9913 



O 



Part 

No. 


Description 


Rot. 


Tol 

% 


Value 


Component 

Reference 


CHASSIS ASSEMBLY COMPONENTS (If 


-1063 and 11-1064) 






Resistors 


w 




Q_ 




20-4658 


Mstal Oxide 


1 


5 


100k 


R150 




Capacitors 










21-4528 


Polyester 


400 


10 


47 n 


Cl 50 


21-1525 


Ceramic 


500 


10 


270p 


Cl 51 




Transistors 










22-6081 


(MJE520) 








Q50 




FRONT PANEL ASSEMBLY COMPONENTS (11-1084 and Tl-1085) 

23-4065 Switch, toggle, POWER 

23-3030 Socket, coaxial, BNC, INPUT 

23-3019 Plug, free, for BNC sockets 



S50 



REAR PANEL ASSEMBLY COMPONENTS (11-1091) 

17-4057 Transformer, mains 

19-0334 5 MHz Oscillator p.c.b. (refer to Parts List 19-0834) 

23-0033 Fusel ink (188V to 265V) 100 mA antisurge ) 

23-0027 Fusel ink (94V to T32V) 200 mA antisurge ) 

23-3005 Socket, coaxial, BNC ) 

23-3019 Plug, free, for BNC socket ) 



T50 

FS50 

9913 only 



O 
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KARTS UST 



MA IN PCB ASSEMBLY 1? -082 8 J Fig ■ 4) 

(7911 Only} 



Part 

No. 


DeicriplEon 


Rat 


Tol 

% 


Value 


Correa nfcnt 
Reference 


Pori 

No r 


Description 


Rat 


To! 

% 


Value 


Component 

Reference 




Resistors 


w 




n 






Capo ci loo 


V 




F 




20-1515 


Carbon Film 


0.1 


5 


iso 


R13,20 


21-0566 


Alum. EEec. 


25 




lOOOu 


C62 


20-1520 


Carbon Film 


0,1 


5 


10 


87 


21 ^575 


Alum. EEec. 


16 




47Q0 n 


C61 


20-1540 


Carbon Film 


0.T 


5 


27 


R12, 14,19,22 


21-1030 


Tantalum 


6.3 




47 n 


C3,4,6,12,16, 


20-2100 


Carbon Film 


t 

i 


5 


10 


RIG, 23 












18,20,21,43, 


20-2101 


Carbon Film 


i 


5 


100 


ftS5 












46,54,56, 58, 


20-2102 


Carbon Film 


A 


5 


lk 


R57,6G, 68,71, 












59,60 












00,104,110 


21-1039 


Tantalum 


16 




22u 


C5? 


20*2103 


Carbon Film 


A 


5 


10k 


048,52,53,54, 


21-1046 


Tantalum 


3 




220 M 


aj7 












55,61 ,63 r 69 r 
























75,77,79,83, 


2MS03 


Ceramic 


500 


±ip 


3,9p 


C2 












87,76 


21-1514 


Ceramic 


500 


10 




CT3 


20-2106 


Carbon Film 


A 


5 


10M 


R2 


21-1515 


Ceramic 


500 


10 


39^ 


C7 


20-2121 


Carbon Film 


i 

4 


5 


120 


B47 


21-1523 


Ceramic 


500 


10 


I80p 


C30 


20-2122 


Carbon Film 


A 


5 


1.2k 


R77 


21-1 524 


terdmic 


500 


10 


220p 


C64 


20-2150 


Carbon Film 


A 


5 


15 


*73,74 


21-1532 


Ceramic 


500 


20 


In 


C31, 37,40 


20-21 52 


Carbon Film 


A 


5 


K5k 


R89,105 


2M589 


Ceramic 


10 


+50 


220n 


C41 


20-2 182 


Carbon Film 


i 


5 


1 ,0k 


R102 








-20 






20-2220 


Carbon Film 


A 


5 


22 


sim 


21-1616 


Ceramic 


12 




lD0n 


C5 r 0,9,10,11, 


20-2221 


Carbon Film 


A 


5 


220 


R4,ll ,15,27, 








-20 




U F 15 F 19,22, 












31 












27, 28, 29„ 38, 


20-2222 


Carbon Film 


A 


5 


2 + 2k 


83,4,17, 24 F 25 F 












42 , 44, 47 , 49, 












27 F 76 r 100 












50.53,55 


20-2223 


Carbon Film 


A 


5 


22k 


RB6 














20-22? 1 


Carbon Film 


A 


5 


270 


R0, 21 r 30, 46 














20-2272 


Carbon Film 


A 


5 


2.7k 


R70 














20-2330 


Carbon Film 


A 


5 


33 


R1 














20-2332 


Carbon Film 


A 


5 


3.3k 


R59, 109 




Diodes 


V 








20-2471 


Carbon film 


i 


5 


470 


R5, 26, 28,32 














20-2472 


Carbon Film 


A 


5 


4.7k 


R101 


22-1027 


Silicon, general purpose (IN 4149} 


DT X 3 


20-2561 


Carbon Film 


A 


5 


560 


R50,51 


22-1602 


RecrTfiere 


100 




5A 


D9, 10,11 ,12, 


20-2562 


Carbon Film 


A 


5 


5.6k 


R62 












13,14,15,16 


20-2680 


Carbon Film 


1 

4 


5 


68 


R40 


22-1 BOS 


Voltage regulator 3-9V 5^ 




D7 


20-2681 


Carbon Film 


A 


5 


680 


R7, 45 f 49 


22-1008 


Vd tage rtgvlc t&r 5 - 1 V 




D3 


20-2020 


Carbon Film 


A 


5 


82 


R90 














20-2021 


Carbon Film 


A 


5 


020 


RIOJA 














20-3470 


JAercJ Ofcide 


S 


5 


47 


R103 














20-4013 


AAfrlal OxEdfr 


A 


1 


0.2k 


R98 














20-4094 


Meral OxTde 


A 


? 


6.0k 


R99 














20-5055 


Wi rewound 




5 


3,9 


R107 














20-7025 


Variable 






200 


R5S* 
















Resistor Arrays 




















20-5500 


D1L Array 


7*i 


ft 




R91 














20-5501 


DlL Array 


S * 220 




R81 














20-5502 


DSL Array 


13 H 


Ik 




R82 














20-5503 


OIL Array 


13 K 


10k 




RTfl 















* NOTEj Polerilfomieter R58 is not fitted m some 
ctsrly models. 



W 
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MAIN P C B ASSEMBLY 19-0323 (ConF inued) 



(9911) 



Part 

No. 


DctCripKon fiat Z°^ Value 

TO 


Componenl 

Reference 


Parr 

No. 


PticripFiOP 


Kat ^ Value 


Component 

Reference 




Integrated Circuits 






Transistors 






22-4043 


Duq|-D BTstobh 


ICS 


22-6009 


Simeon, npn 


(2M4124) 


Q24 




(7474) 




22-6017 


Silicon, ftpn 


(2N236?) 


Q9,10,1U2 H 


22-4049 


[^code Counter 


IC14 








T4, T6,27 




(7490) 




22-6059 


SFMcoti^ npn 


(BFXfi9) 


Q2,7 


22-4058 


4 to ID Lina Decoder 


1C 17 


22-6079 


Silicon,, npn 


fZTX3T3L} 


Q3,4, 5,6 




(7442) 




22-6031 


Silicon, npn 


(M JE520| 


Q29 


22-4059 


Hex Inverter 


lC2 r 7 


22-6101 


SNicOn, FET 


(W3W1A) 


Q1 




(7404) 




22-6110 


SNtcon, pnp 


(ZTX550) 


QI5, T7,l8 H T9, 


22-4060 


Quad 2-tnpul NAND Gale 


JC5J5 








20, 21 ,22,23, 




(open collector) (7403) 










30 


22-4061 


Hex tnverter (open collector) 


1C11 












{7405) 












22-4037 


Quod 2 Fo 1 Multiplexer 


IC1S 












(741 S7N) 












22-4T2S 


&Ct3 FO 7 Scgmenl Decoder 


1C T9 












(74247) 






Inductors 






22-4202 


£>jeF Freq. Comparator Op. Amp. 


I CIO 












(747) 




23-7016 


inductor 


22 iiH 


Ll r L2 


22-4505 


Schottky Quod 2- Inpul NAND Gate 


ice 


23-7014 


Inductor 


10 h H 


L3 




(74500) 












22-4507 


Dual M«tcr Slave-Type Bfitnble 


JC9 












(M £10131 L) 












22-4528 


Tnplc 3-JmpuF Line fteepiyer 


IC12 




Mrtcol Inneoas 






(MC10116F) 








- 




22-4601 


60 MHz GDI LSI 


rc6 


23-3213 


tc Holder 24 


pin fw 104 






(Rocal j 




23-8000 


Fcmto Bead 


FX1, fX2, FX3 





AMENDMENT FNfQRMA TJQN 

Check ivTth Section 4 or the hock of 
ihe took t*r iotra? inFonmorfon. 
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Pflfti Lijt 42? 



MA|f* PC B ASSEMBLY 13-QS20 
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T?MHi OSCILLATOR 



IMMi REFERENCE OSCILLATOR 
OKi maim FCO i FARly hQDELSI 
SMHi 



C4 




rt 








n cl 




h*0 


be 






MTU* 



•I* 



> 
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PARTS LIST 



w 



MA IN PCB A5SE MBLY 19- QSQ9 (Fig. 6) 
(9913 Only) 



P«l 

HO- 


Description 


fiat 


To! 

% 


Value 


ConqwrraM 

RsferentO 


20-1513 


Rectors 
Carport Film 


W 

0.1 


5 


a_ 

39 


R9 


30-1515 


Carbon Film 


0 . 1 


5 


ISO 


*13 r 20 


30-1531 


Carbon Film 


0.1 


5 


47 


R44 


20-1540 


Cat bon Film 


0.1 


5 


27 


m, 14,19,22 


20-2101 


Carbon FMm 


A 


3 


100 


RS5 


£0-2102 


Carbon FMm 




5 


lie 


R£U5 f 45,49, 


20-2103 


Carbon Film 


i 

3 


5 


10k 


57,60,63,71, 

60 r 104 

R39, 43,52,53,54, 


20-2106 


Carbon FMm 


i 


5 


10M 


55, 56,61 ,63,69, 
75,77,79,63,37, 
96 
R2 


20-2121 


Carbon Film 


i 

1 


5 


120 


R47 


20-2122 


Carbon Film 


i 


5 


1.2k 


R97 


20-2150 


Carbon film 


i 


5 


15 


R73 r 74 


20-3152 


Carbon Filin 


i 

4 


3 


1 .5k 


R69 r i05 


20-3162 


Carbon Film 


4 


5 


1.8k 


mi 


30-2220 


Carbon Film 


4 


5 


22 


R100 


20-2221 


Ca rbon Film 


i 


5 


220 


R4,ll ,15,27,30, 


£0-2222 


Carbon Film 


4 


5 


2.2k 


31,72 

R3 , 6 , 1 7 F 24 F £5 , 


£0-2223 


Carbon Film 


1 

J 


i 


22k 


29,38,76 

R66 


£0-2271 


Carbon Film 


4 


5 


270 


EG, 21, 37, 41, 42, 


30-3272 


Co-ban FMm 


i 


5 


2.7k 


43,46 

R70 


20-3330 


Corb&n Fi Im 


j 


5 


33 


R1 


20-Z331 


Carbon FMm 


1 


5 


330 


R34 


20-2332 


Carbon FMm 


H 

J 


5 


3.3k 


R36,39 


20-3471 


Carbon Film 


4 


5 


470 


R5, 26, 28,32 


20-2472 


Carbon Film 


4 


5 


4.7k 


filOl 


20-25*1 


Carbon Film 


i 


5 


540 


R50, 5T 


20-2562 


Carbon Film 


| 

A 


5 


5.6k 


m 


20-26S1 


Carbon FMm 


1 


5 


630 


R7 


20-2B20 


Carbon FMm 


4 


5 


82 


RT 8,23,50 


20-2621 


Carbon Film 


4 


5 


820 


mo, i6 


20-3470 


MeEal Oxide 


4 


5 


47 


R103 


20-4013 


Melal OtarSe 


4 


1 


6.2k 


^98 


20-4094 


Metal Delete 


1 


1 


6.8k 


m 


20-5055 


Me rot Oxide 


24 


5 


3-9 


R107 


20-2131 


Cmbon FMm 


i 


5 


ISO* 


R40 


20-5503 


Resistor Arrays 
OIL Array 13 


x 10k 




RTS 


20-5501 


DllL Atray 


8 K 


2200 




R31 


£0-5502 


DEL Array 


13 


K lk 




R82 


20-5500 


Dll Array 


7x 


5*n 




RPT 



Part 

No, 


DcscrlpMon 




Tol 

% 


Value 


Component 

Reference 




CapaoECors 


y 




_F 




21-056* 


EEaclrolytic 


25 




1000^. 


0,2 


21-0575 


Ektirolytic 


16 




47O0 P 


C61 


21-1039 


Tantalum 


6.3 


20 


47 p, 


03,4,6,12, 

<i i i jd ^ h 



43,46,54, 56, 
50, S9,i0, 



21-1039 


Tania turn 


16 


20 


22 m 


C57 


21-1046 


Tantalum 


3 


20 


220*. 


Cl, 17 


21-1509 


Ceramic 


500 


10 


I2p 


C2,7 


21-1510 


Ceramic 


500 


10 


I5p 


Cl 3 


21 -1 522 


CeramE C 


500 


10 


I50p 


C39 


21-1523 


Ceramic 


500 


10 


IBQp 


C30 


21-1532 


Ceramic 


500 


£0 


In 


C31 ,37,40 


31-1509 


Ceramic 


10 


+50 


220n 


C41 






-20 






21-1616 


Ceramic 


12 


+80 


lOOn 


C5,e,9,lO r 






-20 




11,14,16, 19, 



22, 24,25,26, 
27,29,3a, 42, 
44,47,49,50, 
55,63 



Diedei V 



22-1029 


SiMcon r general purpose 




□ 1,3 


22-1602 


RcCtEffers 100 5A 




D9, 10,11,12, 








13,14,15,16 


22-1905 


V&Mc^a regulator 3.9V 




D7 


22-180B 


Vol fog e rsgulatar 5.1V 




Dfl 



W 



NOTE: R40 ii 'selctf on test' . Other volues 

may be 1500, 2200 or 2700. 



9911 &9913 Vol- 2 



Parrs List 5o 



n 



MAJ N PCE ASSEMBLY 19-0809 {Conned) 
(9913} 



Parr 

No. 



Description 



feat 



Tol 

% 



Value Component 
Rcfcre nee 



o 



Integra re d Circm tt 



22-4044 


Quod 2-Jrput Pat. NAND Gate 
(7480} 


22-4048 


Dual-D Bistable 
(7474) 


22-4049 


Decade Courier 
(7 490) 


22-4058 


4 to TO Una Decoder 
(7442} 


22-4059 


He*. Inverter 
(7404) 


22-4060 


Qvod 2- Input NANO Gate 
(Open Collector) (7403} 


22-4061 


He* Inverter (Open Collector) 
(74 05) 


22-4087 


Quad 2 to T Multiplexer 
(741 57N) 


22-4128 


BCD la 7 Segment Decoder 
(74247} 


22-4202 


Dual Freq. Comparator Op. Amp. 
(747) 

ScHottky Quod 2- Input NAND Gate 
(74500) 


22-4505 


22-45T9 


250 MHz: 7 4 Counter 
(SP B60OB) 


22-4526 


Triple 3-inpul Line Receiver 
(MC 301 16P) 


22-4601 


60MHzCD| LSI 
(Racal) 



TCI 
IC4 
1C 14 

tcu 

iC2 t 7 

IC5,T5 

IC3T 

icia 

IC1 9 

CIO 

rCS 

Cl 3 

IC12 

ICS 



Part 

No D«crpp tior. 



Transistors 

£2-6009 Silicon, npn 
£2-^037 Silicon, npn 



22-6059 Silicon, ■npn 

22-60B1 Silicon, npn 
22-6101 Silicon, F£T 
22-6133 Silicon, pnp 



R q|! Value 



(2N4 1 £4} 
(2N236?) 



(BF XS9) 

(MJE520) 
(W3D&A} 
(Z 1X550) 



Inductors 

23-7016 inductor 
23-7014 Inductor 



22 pH 
TO pH 



jMtsccI Jqrrg oua. 

23-3213 1C Holder, 24 pin, f„ |C6 
23-8000 Fer ritn Bead FX1, FX£ r FX3 




AM£NDM£HT INFORMATION 

Checfe with Section 4 at ib c back of 
fhn boot for laleit Information. 



Component 

Reference 



Q26 

Q&h 9, 10, T 1 , 
T2, 14,16, 27, 
31 

02,3,4,5,6, 

7 

Q£9 

QT 

Q I 5, 17, IE, 19, 
20,21,22,23, 
24, 30 



LI, 12 
L3 



o 



9911 & 99T3 Vol, 2 



Parti Lhit 5b 



n 



PARTS LIST; OPTION 09 



LF FREQUENCY MULTIPLIER ASSEMBLY 19-0797 

(Fig, 7) 







Port No. 


Description 


Rat 


Tol 

% 


Value 


Component 

Reference 




Resistors 


W 




_Q 




20-2102 


Carbon Him 




5 


Ik 


R7 


20-2103 


Carbon Film 




5 


10k 


R6 


20-2105 


Carbon FNm 


i 


5 


IM 


R4 


20-2153 


Carbon Film 


i 


5 


15k 


R2 


20-2332 


Carbon Film 


i 


5 


3.3k 


Rll 


20-2392 


Carbon Film 




5 


3,9k 


R8 


20-2473 


Carbon Film 




5 


47k 


RT, 5,9, 10 


20-2562 


Carbon FJlm 


i 


5 


5.6k 


R12 


20-2564 


Carbon Film 




5 


560k 


R3 




Capacitors 


V 




L 




21-1002 


Tantalum 


20 


20 


10 H 


C5,6 


21-1029 


Tantalum 


35 


20 


1 .5p 


Cl, 2 


21-1038 


Tantalum 


6.3 


20 


47 p 


C3 


21-1516 


Ceramic 


500 


10 


47p 


C4 


21-1532 


Ceramic 


500 


20 


In 


C7 




Diodes 










22-1029 


Silicon (1N4149) 








01,2,3 




Integrated Circuits 










22-4111 


Operational Amplifier (741 C) 






fCl 


22-4512 


Decade Counter,, low power (74L90N) 




IC3,4 


22-4703 


CMOS Phase-Locked Loop (CD4046AE) 




IC2 , 




Transistors 










22-6017 


Silicon NPN (2N2369) 






Q3 


22-61 13 


Silicon PNP (ZTX 550) 






Q2 



9911 & 9913 Vol. 2 



Parts 6 



n 




NGTC : COMPONENTS EHCIOSED BY UASHtO LINE ARC FITTED IN 
tARLY MODELS ONLY (SMHz 0 a-clll-ato r h 



Component Layout : 

Main RC.B. Assembly 19-0809 

WOH 6J30|19-MD9 I loom 











MHi, 




Mm™ 



1 3 J 

siisssiiiiiss 



pj 



MAIN PCS ASSEMBLY JS-0009 



aiWJW 

i Mfrtrti 



OF 

15 -Qftfi 
afiA^Y 












*MHJ OS^ILiAlCft 


1 

Ri 

A 4 


Ww - i 

ip* 






S-i iW 


tItSt 

iso* T 




iW 


lEti 

lit 



fcj 


I 









■ICO* 


a*i 


** 


L?° 



| l'.v-! ! 1 4- j-M mn 



>rr 



L l 



■ m* 









































INPUT 





NOTt$ : S FOR USE IN 3911 FIT LINK LKi. 
DO NOT FIT LINK LK 2. 

3- FOP USE IN 93)3 FIT LINK [_K2 
DO NOT FIT LINK |_K1, 



WON 6330 119-0797 

L.U., _ 



Fig. 7 



Circuit and Layout : 

LF Multiplier Assembly 
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